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Industry and accreditation bodies around the world require graduates to be able to demonstrate speciﬁc graduate
attributes. Universities in this 21st century have responded to that call by embedding graduate attributes into their
curricula. However, how can individual academics ensure that they are incorporating and assessing graduate attributes in
their respectivemodules, which form part of the overall curriculum? This research question necessitates reﬂection asmany
academics are struggling to come to terms with what many of these graduate attributes really mean or entail. Moreover, a
dearth of research publications exists on trying to deﬁne and explain these graduate attributes. The purpose of this article is
to determine to what extent have the 10 graduate attributes, adopted by the Central University of Technology been
embedded into the curriculum of the National Diploma in Electrical Engineering. A qualitative case study was used and
datawas collected using documentary review.All 36 study guides of theElectrical Engineering qualiﬁcationwere analysed.
Results of this study show that 9 out of 10 graduate attributes are spread across the entire curriculum. The four most
dominate graduate attributes were found to be Innovation and Problem Solving; Technical and Conceptual Competence;
Numeracy, and Technological Literacy. Certain graduate attributes are clearly discerned in the learning outcomes while
others are hidden in diﬀerent teaching and learning activities. A key recommendation of this study is for academics to
structure their learning outcomes in a way that addresses the incorporation and assessment of key graduate attributes
required.
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1. Introduction
It is commonly accepted that graduate attributes
were originally formulated in response to industry
needs. They have beenwidely adopted in all ﬁelds of
education and form a critical part of university
curricula in the 21st century. [1] argue that graduate
attributes have received considerable attention as
universities seek to renew and articulate their pur-
poses.Akey reason for this is that employers require
student graduates to have twofold competencies:
technical knowledge and skills and generic graduate
attributes [2]. Thus, apart from acquiring disciplin-
ary expertise, students also need to have a diﬀerent
skillset known as graduate attributes [3, 2]. [4] state
that in response to the needs of contemporary
employers, universities have developed graduate
attributes. Contemporary industries therefore
require student graduates to go beyond the disci-
plinary expertise or technical knowledge, and pos-
sess some general attributes such as enhanced
communication and intrapersonal skills. Although
there is no single and universally accepted deﬁnition
of graduate attributes, many universities deﬁne
them as:
The qualities, skills and understandings a university
community agrees its students should develop during
their time with the institution. These attributes include,
but go beyond, the disciplinary expertise or technical
knowledge that has traditionally formed the core of
most university courses. These attributes include qua-
lities that must prepare graduates as agents of social
good in an unknown future [5].
[6, p. 263] describes graduate attributes as capabil-
ities which ‘are not a set of additional outcomes
requiring an additional curriculum, but, rather they
are outcomes that can be reasonably expected from
the usual higher education experience’. Graduate
attributes are acquired through the way students
engage with the course’s learning experiences [7],
and are not taught separately from the course
content. Some educators view graduate attributes
simply as learning outcomes which students should
be able to demonstrate by the time they reach
graduation [8]. Although graduate attributes are
reiterated emphatically in universities today, their
integration and assessment into all curricula
remains elusive.
A challenge that is currently faced by many
engineering educators in South Africa is a lack of
knowledge of what graduate attributes really entail
and how they should be integrated and assessed in
the curricula. This is a global concern as many
educators are struggling with how to eﬀectively
embed and assess graduate attributes within their
curricula [9, 10]. [11] contend that incorporation
and assessment of graduate attributes is the most
complex and challenging part which many educa-
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tors tend to evade. Similarly, [4] argued that many
educators still ﬁnd it diﬃcult to comprehensively
and systematically embed graduate attributes in
their curricula. The situation has hampered many
universities’ eﬀorts to integrate graduate attributes
into the curricula, with many viewing it as fraught
with diﬃculties [12].
The situation isworse in engineering, as [13] argue
that graduate attributes is a term which frequently
shivers engineering educators. Compounding this
problem is the fact that there is dearth of scholarship
on integration and assessment of graduate attri-
butes in South African universities [14], as many
institutions continue to incorporate graduate attri-
butes into their strategic planning and curricula [3].
The research question therefore arises ‘To what
extent have academics at a University of Technol-
ogy in South Africa embedded graduate attributes
into their Electrical Engineering qualiﬁcation?’
The purpose of this article is to determine to what
extent have the 10 graduate attributes, adopted by
the Central University of Technology (CUT), been
embedded into the curriculum of the National
Diploma in Electrical Engineering (hereafter
referred to as ND). These 10 graduate attributes
correlate well with the 12 graduate attributes
adopted by the International Engineering Alliance
(IEA) [15]. The article will ﬁrstly review the link
between the graduate attributes adopted by CUT
and those mandated by the IEA. The structure of
the Electrical Engineering programme at CUT will
then be reviewed, along with the research metho-
dology.Results followwith discussions and succinct
conclusions.
1.1 IEA and central university of technology
graduate attributes
Engineering educators inSouthAfricamust strive to
incorporate graduate attributes into their curricula
to satisfy the requirements of their universities and
professionalbodies, suchas theEngineeringCouncil
of South Africa (ECSA). ECSA is a signatory to the
Washington, Dublin and Sydney accords, and a
member of the IEA that has adopted an outcomes-
based framework for accreditation [16]. All signa-
tories to the Washington accord are expected to
incorporate the 12 IEA stipulated graduate attri-
butes and assess them using an outcomes based
approach [17]. These 12 graduate attributes may be
linked to the 10 adopted by CUT as shown in Table
1, where revised deﬁnitions are shown.
Graduate attributes such as Innovation and Pro-
blem Solving, Technological Literacy, Numeracy,
Sustainable Development, and Technical and Con-
ceptual Competence, are common to many engi-
neering courses [18]. Problem-solving skills are
required across the board in education, often
being incorporated into project or problem-based
learning which is used extensively in Electrical
Engineering [19]. According to [20, 21] Innovation
and Problem Solving is a major meta-attribute for
graduate engineers. Technological literacy has
become a fundamental requirement in the modern
age, with recommendations that institutions must
place more emphasis on the eﬀective use of their
learning management systems to beneﬁt their stu-
dents, especially so in Electronic Engineering [22].
All engineers should be ﬂuent in a range of mathe-
matical techniques, that relates toNumeracy, as this
is a major component in many engineering courses
[23]. Sustainable Development must be at the core
of higher engineering education and will require a
global commitment at social and economic levels
[24]. Technical Competency is often demonstrated
by students attending practical workshops that are
mandated in engineering courses, where they are
trained to use diﬀerent equipment and acquire
practical hands-on experience [25].
Some CUT’s graduate attributes such as Com-
munication and Team work are generic in nature.
[26] maintain that in engineering many deliverables
or outcomes are readily achieved bymeans of team-
work and communication.This infers that these two
CUT graduate attributes are inseparable and must
feature often in various engineering courses. They
are generic in the sense that they are likely to be
incorporated in almost every engineering course as
educators are expected to use a student centred
teaching approach which requires students to
work in groups and communicate eﬀectively [7].
Entrepreneurship is an attribute that cuts across
all disciplines. [27] contend that engineers in the 21st
century should have entrepreneurial skills.
Although graduates in various disciplines are
expected to have entrepreneurial skills, Entrepre-
neurship is downplayed in engineering. This is
mainly because academics claim they are not trained
to teach it [28] and also a wide view that entrepre-
neurship is for business related courses [19].
Community Engagement is an attribute expected
from all graduates in this 21st century. Engineering
programmes are reviewed to incorporate deﬁnitive
steps to educate students on engaging communities
for sustainable development [29]. Citizenship and
Global Leadership is an attribute that all engineer-
ing graduates ought to have because they are
expected to function competently in diﬀerent multi-
cultural contexts around the globe [30]. All CUT
graduate attributes are expected to be incorporated
into the curriculum.
[16] suggests that graduate attributes can be
embedded into curricula by developing learning
outcomes with explicit indicators. These indicators
are descriptors of what students must be able to
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demonstrate for each attribute. In Engineering,
educators are required to measure indicators, not
graduate attributes [1]. Subsequently, embedding
graduate attributes into an engineering curriculum
requires educators to develop learning outcomes
with speciﬁc and measurable indicators. Reviewing
and analysing the learning outcomes of a curricu-
lum, as stated in the diﬀerent study guides, is there-
fore a good starting point in determining to which
extent have the various graduate attributes been
embedded into an Electrical Engineering curricu-
lum.
1.2 The electrical engineering curriculum
The ND requires students to obtain a minimum
credit value of 360 (which equates to 3600 notional
hours of study) and is currently a National Qualiﬁ-
cations Framework (NQF) level 6 qualiﬁcation.
The purpose of the qualiﬁcation is to build the
necessary knowledge, understanding and skills in a
student so that he/shemay progress towards becom-
ing a competent practising engineering technician
[31]. Students may choose from 36 modules within
this qualiﬁcation (each with its own credit value) to
accumulate a minimum of 240 credits. However, 9
modules are compulsory for all specializations and
are shown in Table 2, where the computer and
communication skills modules only have 6 credits
awarded to them. Students are further required to
complete at least 5 exit level modules (e.g. Design
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Table 1. Linking the graduate attributes prescribed by the IEA and CUT along with succinct deﬁnitions
IEA Graduate
Attributes
CUT Graduate
Attributes Deﬁnitions of CUT Graduate Attributes
Engineering
Knowledge
Numerate (N) Graduates should be able to use basic mathematics, budgeting and ﬁnancial
management skills.
Problem Analysis Innovation and
problem solving
(IPS)
Graduates should be innovative, think creatively and critically and apply a range of
strategies to solve/ﬁnd solutions for real world problems. They should demonstrate
ability to apply theoretical knowledge that will lead to development of new ideas,
methods, techniques, practices, products and services in a variety of contexts
(technology, commerce, social system, economic development and policy
development).
Design /development
of solutions
Technical and
conceptual
competence (TCC)
Graduates should be able to demonstrate depth of specialised disciplinary knowledge
and skills andbe able to apply them indiﬀerent contexts to solve problemsby eﬀectively
using speciﬁc equipment or procedures.
Investigation Innovation and
problem solving
(IPS)
Graduates should be innovative, think creatively and critically and apply a range of
strategies to solve/ﬁnd solutions for real world problems. They should demonstrate
ability to apply theoretical knowledge that will lead to development of new ideas,
methods, techniques, practices, products and services in a variety of contexts
(technology, commerce, social system, economic development and policy
development).
Modern Tool Usage Technologically
literate (TL)
Graduates should be able to use information and communication technologies
eﬀectively.
The Engineer and
Society
Community
engagement (CE)
Graduates should be socially engaged in their communities.
Environment and
Sustainability
Sustainable
development (SD)
Graduates should be environmentally sensitive and should recognise their roles as
socially responsible citizenswho care for the common goodof others, their country and
environment.
Ethics Citizenship and
global leadership
(CGL)
Graduates should be able to make meaningful and positive contribution to society, be
ethical and visionary leaders who can show leadership in diﬀerent contexts.
Individual and Team
work
Teamwork (T) Graduates should be able to work independently and in teams, to manage their own
learning, work and take responsibility for self while contributing to teams such as
learning communities.
Communication Communication (C) Graduates should communicate proﬁciently, in oral, written, presentation,
information searching and listening skills. They should be assertive and articulate, be
able to negotiate responsibly and persuade others eﬀectively.
Project Management
and Finance
Citizenship and
global leadership
(CGL)
Graduates should be able to make meaningful and positive contribution to society, be
ethical and visionary leaders who can show leadership in diﬀerent contexts.
Lifelong learning Entrepreneurship (E) Graduates should be entrepreneurial, industrious and be able to recognise
opportunities and turn them into ideas for enterprises. They should have business
acumen and display basic business skills.
Projects III (structure described by [32]) Mathe-
matics III, Power Electronics III, Logic Design III
and Radio Engineering III (structure described by
[19]). A compulsory Work Integrated Learning
module (credit value of 120) must also be com-
pleted. The Department of Higher Education and
Training in South Africa stipulates a minimum
study period of 3 years and a maximum study
period of 6 years. Students have the option to
specialise in power electronics, control systems,
signal processing or telecommunications [33].
These specializations would require students to
complete a speciﬁc sequence of approximately 20
modules out of the available 36. The Electrical
Engineering qualiﬁcation include both theoretical
and practical instruction where students can
demonstrate vital graduate attributes within a
laboratory environment [34].
1.3 Conceptualisation of learning outcomes and
teaching and learning activities
Learning outcomes and teaching and learning activ-
ities are at the centre of higher education. They
complement each other in the sense that learning
outcomes inﬂuence the selection and organisation
of teaching and learning activities [35]. Despite
widespread information about learning outcomes,
limited evidence exists concerning academics’ use of
them in higher education [36]. [37, 38] argue that
there is an on-going debate among scholars con-
cerning the use of learning outcomes in higher
education. This, at times, results in some educators
not developing eﬀective learning outcomes which
promote student learning [39].
Learning outcomes can be conceptualised as
formal statements of what students are expected to
learn in a course [40]. Simply stated, learning out-
comes describe what educators want students to
know and to be able to do at the end of the course
[39]. By providing speciﬁc statements of students’
achievements on completion of a particular period
of learning (e.g. at the end of a module, course or
programme) enable qualiﬁcations to be more easily
described [36]. In this study, graduate attributes are
expected to be incorporated into the learning out-
comes so that students will knowwhat competences
they are expected to know by the end of the course.
When embedding graduate attributes in learning
outcomes, it is important for educators to use
indicators or descriptors of competences which
students must demonstrate [7]. That will make it
easy to identify the diﬀerent graduate attributes that
need to be found across any given curriculum in
higher education.
Teaching and learning activities are the actual
actions which take place inside or outside the class-
room environment. These activities are inﬂuenced
by the learning outcomes, which in turn inform
assessment practices [41]. Students get to learn
graduate attributes through teaching and learning
activities which they perform [42]. For example, if
they are required by an educator to work on a
project in groups, then they will have to acquire
attributes such as teamwork and communication to
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Table 2. Compulsory modules in the Electrical Engineering qualiﬁcation
Module Credits Purpose of the module
Computer skills 6 Introducing students to computer literacy.
Communication Skills I 6 A fundamental module aimed at reﬁning students’ oral and academic writing skills.
Electrical Engineering I 12 Introducing the learners to electrical engineering concepts and techniques.
Electrical Engineering II 12 Let’s students analyse, design, construct and apply electronic devices in the power engineering
ﬁeld.
Electronics I 12 Introduces students to the analysis and design of electronic circuits. The module is a foundation
to other more advanced electronic courses.
Electronics II 12 Enabling students to design, analyse, build and construct electronic devices.
Mathematics I 12 To introduce students in the engineeringﬁelds to severalmathematicalmethods that are essential
to the successful solutionof real problems thatwill be encountered in several areas of engineering
applications.
Mathematics II 12 To introduce students in the engineeringﬁelds to severalmathematicalmethods that are essential
to the successful solutionof real problems thatwill be encountered in several areas of engineering
applications.
Design Projects III 12 Equipping students with knowledge about logic designs and software, and project proposal
writing skills.
successfully complete the project. Themethodology
of the study is discussed next.
2. Methodology
The study uses a qualitative approach within an
interpretivist paradigm.Aqualitative approachwas
chosen as it is compatible with a documentary
review that was used in this study. A qualitative
approach was also chosen as it enabled researchers
to generate rich textual data from reviewed docu-
ments. An interpretive positionwas preferred as it is
compatible with a qualitative approach. [43] argue
that all qualitative research has an interpretive
perspective which focuses on understanding and
interpreting meaning of a phenomenon.
The study focused on the case of the ND oﬀered
by the Department of Electrical, Electronic and
Computer Engineering at CUT. A case study is
usually used to increase the understanding of certain
complex phenomena [44]. In this research, the
phenomenon is to determine the extent to which
the 10 CUT graduate attributes have been em-
bedded into the Electrical Engineering curriculum.
According to [45] a case study further aims to
understand a case in depth, recognising its complex-
ity and context. Criteria for sampling in case studies
are usually purposeful with an emphasis on those
cases that seem to oﬀer opportunities to learn [46].
Data was collected using documentary review.
Documentary review refers to a systematic process
of analysing written texts that contain information
about the phenomenon under study [47]. This
method is eﬃcient and more cost eﬀective than
social surveys, in-depth interviews or participant
observations [48]. Documents reviewed in this
research were all 36 study guides that were compiled
for the Electrical Engineering qualiﬁcation. The
study guides were purposely chosen in order to
provide a complete picture of the current status of
graduate attributes within this curriculum. It must
be emphasised that these study guides, as a whole,
must incorporate all of the graduate attributes
stipulated by the institution and the IEA. Outcomes
as well as teaching and learning activities were
analysed in order to determine which of the 10
graduate attributes adopted by CUT are being
addressed. Data was recorded in a graduate attri-
bute matrix that was developed and used as an
analytical framework. This matrix is presented in
the following section.
3. Results
Findings of this study have been presented in the
form of a matrix of graduate attributes, as shown in
Table 3. Graduate attributes explicitly stated in the
learning outcome are indicated by means of a (
p
)
while graduate attribute derived from the teaching
and learning activities are indicated by a (). The
acronyms listed in top reﬂect the 10 graduate
attributes of CUT as listed in Table 1 (e.g. T =
Teamwork, C = Communication, N = Numeracy
and E = Entrepreneurship).
Table 3 reveals that only nine graduate attributes
were explicitly found in the 36 study guides of the
Electrical Engineering qualiﬁcation, being dis-
cerned from the learning outcomes and teaching
and learning activities. Only one graduate attribute,
Citizenship and Global Leadership (CGL), was not
explicitly stated or referred to in the study guides.
The deﬁnitions of the acronyms are listed in Table 1,
column 2 (e.g. N = Numerate).
The top four prominent graduate attributes in the
36 study guides are Innovation and Problem Sol-
ving (IPS featuring 34 times), Technical and Con-
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Fig. 1. Histogram showing the total number of occurrences of Graduate Attributes in an Electrical Engineering qualiﬁcation.
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Table 3.Matrix of Graduate Attributes
Num. Module IPS TCC T C TL N SD CGL E CE
1 Applied Strength of Materials III
p p   p 
2 Control Systems III
p p   p 
3 Digital Systems I
p p   p 
4 Digital Systems II
p p   p 
5 Digital Systems III
p p   p 
6 Electrical Distribution III
p p   p 
7 Electrical Engineering I
p p   p 
8 Electrical Engineering II
p p   p 
9 Electrical Engineering III
p p   p 
10 Electronic Applications III
p p   p 
11 Electronic Communication II
p p   p 
12 Electrical Machines II
p p   p 
13 Electrical Machines III
p p   p 
14 Electrical Protection III
p    p 
15 Logic Design III
p p   p
16 Mechanics I
p p    p
17 Power Electronics III
p   p 
18 Projects I
p p   p  
19 Projects II
p p  p p p p
20 Software Design II
p p p p
21 Design Project III
p p  p  p
22 Communication Skills I
p p p p p
23 Computer Skills 1
p p p p p
24 Electronics I
p p   p
25 Electronics II  p   p
26 Electronics III
p p
27 Industrial Electronics II
p   p
28 Mathematics I  p p
29 Mathematics II  p p
30 Mathematics III  p p
31 Mechanical Technology I
p p p
32 Mechanical Technology II
p p p
33 Mechanical Technology III
p p
34 Radio Engineering III
p
35 Strength of Materials II
p   p
36 Strength of Materials III
p   p
37 Work Integrated Learning I
38 Work Integrated Learning II
IPS = Innovation and problem solving; TCC = Technical and conceptual competence; T = Teamwork; C = Communication; TL =
Technologically literate;N=Numerate; SD=SustainableDevelopment;CGL=Citizenshipandglobal leadership;E=Entrepreneurship;
CE = Community Engagement.
ceptual Competence (TCC featuring 31 times),
Teamwork (T featuring 27 times) and Communica-
tion (C featuring 27 times). A histogram of the total
number of occurrences of the graduate attributes is
shown in Fig. 1.
Technological Literacy (TL featuring 10 times),
Numeracy (N featuring 26 times) and Sustainable
Development (SD featuring 17 times) form the
middle three graduate attributes of the programme.
The bottom three graduate attributes are Citizen-
ship and Global Leadership (CGL featuring 0
times), Entrepreneurship (E featuring 2 times) and
Community Engagement (CE featuring 2 times).
These latter two attributes were found to exist in
modules pertaining to project design (i.e. Projects I
and II and Design Projects III). In Projects II, it is
articulated in one of the outcomes that students
should be able to write a proposal and design a
detailed poster for marketing purposes. Proposal
writing and poster design are critical components
used for marketing purposes which subsequently
address a graduate attribute of Entrepreneurship.
Similarly, inDesign Project III, a learning activity in
line with the outcome of entrepreneurship states
‘Students are expected to design, construct, evaluate
and compile relevant documentation of an inte-
grated project, with an industry-orientated
approach, which will promote an entrepreneurial
attitude in respect of technological innovation and
analysis.’
The graduate attribute of Technological Literacy
was mainly incorporated in outcomes where educa-
tors required students to design software for elec-
tronic applications. It was also embedded in
teaching and learning activities which required
students to use the university’s learning manage-
ment system, called eThuto.
Team work, Communication and Sustainable
Development were more readily discerned in the
teaching and learning activities as compared to the
listed outcomes. Theywere notmainly incorporated
using indicators, but were rather infused into activ-
ities which educators speciﬁed for their students.
Educators often combined team work and commu-
nication. The two are very compatible in the sense
that when students are asked to work as a team,
communicationwill subsequently be addressed.The
graduate attribute (Sustainable Development) was
only mentioned as a learning outcome in Software
Design II, where students were required to create
sustainable and interactive user interfaces.
4. Discussion
The current graduate attributes, which exist in the
Electrical Engineering qualiﬁcation atCUT, are not
completely aligned with the requirements of the
Washington accord which states that outcomes
must be used as a framework for assessing graduate
attributes [17]. Some graduate attributes atCUTare
stated as teaching and learning activities, and not as
learning outcomes. That presents a problem in
engineering as educators are expected to develop
speciﬁc indicators in order to make it easy to
measure graduate attributes [1]. As long as graduate
attributes are not explicitly stated in learning out-
comes, their reliable and valid assessment remains
problematic. Finelli et al. [49] suggested the devel-
opment of a taxonomy of keywords to be used in
engineering with the intention of ensuring that
academics cover what students need to learn in the
outcomes. This is consistent with Biggs’ construc-
tive alignment which reiterates that the stated out-
comes inform teaching and learning and assessment
strategies [35].
Incorporation of graduate attributes is still a big
challenge in engineering education, as many engi-
neering educators ﬁnd it diﬃcult to incorporate
them into their curriculum [13]. In some cases,
engineering educators ﬁnd it hard to incorporate
graduate attributes into the curriculum because of
misconceptions that they have. Some educators
think that graduate attributes require a unique set
of outcomes which are diﬀerent from outcomes of a
module [6]. This is not the case, as graduate attri-
butes are attainable together with learning out-
comes and experiences planned for students in a
particular module.
In the engineering context, graduate attributes
such as Innovation and Problem Solving, Technical
and Conceptual Competence and Numeracy are
easy to incorporate into the curriculum due to
their biasness to the profession [6]. They are
viewed as hard skills which engineering students
must be able to demonstrate, and featured in some
26 or more modules within the Electrical Engineer-
ing qualiﬁcation at CUT.
On the other hand, graduate attributes such as
Teamwork, Communication, Entrepreneurship
and Citizenship and Global Leadership are soft
skills [26]. However, engineering graduates are
expected to possess both hard and soft skills [10].
A student centred teaching approach requires stu-
dents to work in groups and communicate eﬀec-
tively [7]. The results of this study showed that both
Teamwork andCommunication have been found in
27 modules of the Electrical Engineering qualiﬁca-
tion. However, they have only been explicitly writ-
ten in learning outcomes for four modules. Team
work is crucial as students learn more from good
team experiences than they do from bad experiences
[50]. Employers expect engineering graduates to
function increasingly in teams and participate eﬀec-
tively in projects [51].
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5. Conclusion
The purpose of this article was to determine the
extent to which the 10 graduate attributes, adopted
by CUT, have been embedded into the Electrical
Engineering curriculum. Although nine graduate
attributes were embedded across the curriculum,
one was omitted (Citizenship and Global Leader-
ship). Graduate attributes were incorporated in
both learning outcomes and teaching and learning
activities. 104 learning outcomes speciﬁcally
referred to some of the graduate attributes while
72 teaching and learning activities were found to
incorporate other graduate attributes (see Table 3).
Incorporating all graduate attributes in learning
outcomes and activities across the curriculum has
therefore not optimally been achieved, as some
academics may not be fully aware of what each
attribute entails or how to assess it.
Aligning all the graduate attributes to the learn-
ing outcomes, rather than to the teaching activities,
have a three-fold advantage: i) students unambigu-
ously know what they are expected to do in order to
develop speciﬁc graduate attributes; ii) it simpliﬁes
the process of developing assessment measures, and
iii) if an academic lecturing a speciﬁc module had to
leave the services of the university or become ser-
iously ill, his or her successor would be able to take
over themodule with theminimumamount of stress
or uncertainty. This of course implies that all the
learning outcomes must be clear, observable and
measurable that may assist all students in Higher
Education to eventually accomplish that which they
could not originally do.
In order to ensure that all graduate attributes are
embedded in the learning outcomes of modules
within a curriculum, it is recommended that a
programme mapping exercise be completed for
each curriculum, as was completed in this study
for the Electrical Engineering qualiﬁcation at CUT.
This programme mapping exercise will enable edu-
cators to discern if ALL the required graduate
attributes have been addressed in the right modules.
It must be re-emphasised, that not ALL graduate
attributes must feature in one module, but rather in
one curriculum. This will also help students to
identify the speciﬁc graduate attributes which they
need to master in order to go beyond disciplinary
expertise and technical knowledge.
This study further recommends staﬀ capacity
development workshops on incorporation and
assessment of graduate attributes in the curriculum.
This will enable educators to becomemore aware of
what graduate attributes are and how to embed
them into the curriculum. Creating awareness
among academics about graduate attributes and
undertaking a programme mapping exercise may
alleviate the diﬃculty that academics experience in
embedding graduate attributes into a curriculum.
This has the potential to further meet industry
needs, which include the provision of graduates
with the right attributes to contribute signiﬁcantly
to the socio-economic development of communities
and countries.
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